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Olarles WUllana, IXLS, Rolla&~t(/,<l 
Litton Industries PA/SI Site 

Enclosed is the aeohydroloaic inf ormt.ion required for the oOcUllentation 
· Records for Hazard Rankina System, and Part 5 of the Potential Hazardous 

\laste Site - Site Inspection Report for the subject site. 

The · Litton site is within a &f-5 square . mile internally-drained area 
northwest of the Sprinaf ield City limits <See •P included as reference 
3>. Within this sinkhole plain, all precipitation enters the ll"Ouncl•ter 
system in one way or another. tlJchof t.he precipitation enters sinkholes, 
which funnel V&ter like a storm-sewer system to sprina outlet.a to the 
north and east.. A sianificant. a11110unt. or precipitation ·percolates t.hroUlh 
the permeable residual soil to the top of the pinnacled bedrock. · The8e 
laterally discontinuous perched water :&ones provicte base flow to the area • 
sprinp · by slowly. releasina the ll"O~•ter to solution..;enlaraect 

·conduits. A ·minor anount. of the precipltAt.lon that falls on the area, 
possibly an inshznificant . anount, bypas8es the .karat drainate systea and 
rechllraes t.he .re1ional Mississl.,.,ian Aquiferbelov the ·Ylldoee zone. 

When heavy and/or ProlOnaed precipitation occurs at - the Litton site, 
. s\rface . flow drains predo•inantly to • sinkhole in the . nort.heUt corner of 
the Sprinafield tblicipal Airport. An artificial draineae channel hes 
been constructed alone the east.em side of the airport, which HPti• 1.nto 
the broad; shallow "Airport. Sink". This ws done to prevent pondine of 
•ter around the n0rtheast runwy. The aout.heast pert._ or the Lit.ton site 
is drained by a sinkhole on the other side or the COlllPllftYll' eutpropert.1 
line. Fluoresein dye ws injected into t.he Airport Sink •ft.er • hMVV 
rain. - and t.he dye wa recovered at. Villi-, Fantastic Cllverna, . and 8ul'89 
Sprino to the north-northMst. <.-e reference 3 >. · Drine low. flow 
conditions, t.heee apriftlli function inctependentl1 or each other, • sbotlft 
~ _the ·· results of other dJe injections mrine er, wat.her, but. in hllh 
flow, they · appear to overflow and cominele vit.h each other. -

. . . . 

A dJe ir.ce bu not . been at.t.Mpted fro11 the sinkhole U.t. drai• U. 
aout.heat · comer or the sit.e. . 8aMd on the ·fibno ll'a. cbe trw:•, ~, 
fluids enterlne this sinkhole would be eJCpected to trawl to Rlt.t.erw.t. 
Sprina · t.O the nort.beat. A dye trace will be •ttellpt.ed fro11 thl• •lnichole 
.,..tl• · this vlnt.er. . 1he zone ~t.waen the Litt.on Slt.e .NI. t.M Airport. 
Sink . is a are; area. 1his area •Y rechllrae the nort.Mrn 911riftlll• or 
Ritt.er W..t spriftC. It is an •rea ot slentricant. parched wt.er, •t. the 
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residual soil/bedrock · interface. I don't have any information on the 
·mJnitorinQ wells. that · were . adjacent to the old process laaoon, but I 
expect that they . were drilled to refusal <bedrock>, and lh:>nitored this 
discontinuous perched zone. 

Properly cased water wells down""adient . of the s~te · should be unaffected 
by the contaminants oriainatlna there. Even poorly cased wells <those 
that are open· to at least part o( the · vadose zone> ·are ·inarainally 
susceptible to beina contaminated from .the Litton site because the chances 

. of interceptina a oolution-enlaraed conduit are · relatively snell. Wells 
coq>leted in the Ordovician aquifer and cased below the. Northvlew 
confinina unit are in oo · danaer of beina contaminated from the Litton 
site. · 
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OOCUHENTATION RECX>RDS FOR HAZARD RANKit«; SYS'Il:M 

PACE 1 

Location: SE 1/lf, SW 1/lf, Sec. 6 Cmeasured from bottom of lona section>, 
T. 29 N., R. 22 w., Brookline Quadranale. 

PACE 2 . 

Name/description of aquifer<s> of concern: 

There are two aquifers of concern here. The upper aquifer le co~ of 
all bedrock units above the Northview aquit.ard, predominantly li111e11tone 
and cherty limestone. · This aquifer is hlahly susceptible to cont.aaination 
due . to its proximity to · the sur(ace and the hilh dearee of solution 
weatherina it · has been subjected to. The yield fro11 this aquifer ls 
hilhlY variable n-50 IPll>, dependina on depth · ()f ·penetration of the 
aquifer and the amunt of secondary pe;. .. blllt.y features intereepted by 
the wellbore. The lower~ or •Jor aquifer, is separated from the Upper 
aquifer by the 25-30' thick Northview For•tion, which ls •inly shale, 
with · •inor siltstone. This thiek · aquifer is coaipased of doloaite and • 
sandstone, and ls recbBraed a1.,.t entirely froa pi-ecipl tatlon fall lnl on · 
its outcrop area to the. east on the Sale• Plateau~ A ainor a.,unt or 
recharae fro• the overlylna upper aquifer does occur because or the head 
differential between the two aquifers. · weusopen to the entire sequence 
are capable of produclna . 1000•2000 oa. The ilaJor aquifer ls not 
S\,JSCeptible to ·cont.a11inatlon fro• local 80\rces wiless poorlycaeed mt.er . 
Wiells are praent that. provide an avenue or cont.aainant t.ransP.ort.. 

· <Reference 1>. 

DepthCs> froa the lround surface to the hilheat 9e890Ml level or the 
. sat.W'ated zone (water table <s > J or t.he aquifer of concern: 

Est.i•te 15• to saturated zone in upper aquifer • . The top or u. lo.r 
aquifer le about. 300' below t.he surface. . 1be water level ln a wll 
COllPleted in .the lower aquifer ·would rl•25~50' above t,he · top oft.he 
aquifer due to lt.s coriflned condlt.lon. · <Reference 1 > · 

PME 3 

Soi 1 t.nae in unsaturated .one: 
Rad ca.-t.r clar .... tdml eoll. <Reterencea 1 ~ .2, 6> 

Pel •Hblllty ...aciated. vlt.h mu tJPe: 

0.6-2.0 lnc._llr. uo•3 to 10-'4 Clllmc. > <W..-.nce 2> 
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PACE 6 

Average slope of facility in percent: · 

2-Ji (Reference 3> 

Name/description of nearest downslope surface water: 

The entire Litton · site is internallydreined by sinkholes, which do not. 
hold water except after very heavy rains. Mo9t.. of the site dra.ina to the 
northwest t.Ovard the airport. SurfKe flow fro. the Litton site which 
enters the airpc>rt property ls conveyed by artif lcial drei~ to a 

. broad, shallow sinkhole just. nort.heat .of the NE-SV runwy. 1hi• sinkhole 
fills with storm water after a heavy rain, but. lose9 ,lt throUlh t.he bot.W. 
within a .day or two aft.er the rein st.ope. fluoreeceln d18 pl11eed int.hi• 
sinkhole after a 3" rain · on AUl\lllt. 22, 1988 traveled to vuu-, 
Fantastic caverns, and eur. ·. Sprlnc9 to the nort.h-northeat.. Another 
sinkhole ls located just eat of the Lit.ton propert.y that drains ihe 
southeast. corner of the •lte. A dye trace has not. been at.tellpted rroa 
this sinkhole, · but. h, ls believed that. cbe injected· there muld travel to 
Ritter West. s.,..-i111. The Litton site is apparently near the recharae .,... . 
boundary between vuu- 5Prhl8 · anct Ritter V.St. Sprlns. 'lbe9e. IQlriDllll · 
are the nearest donwslope surface wt.er · froa the . site. Villi- and 
Ritter Sprlno are fairly con8istent. in their flow vol_., raneins bet. .. 
1-10 cfs approxl•t.ely, dependins on weat.her .concUtions. a.. Sprina Mii 
a slaUarly consistent flow, alt.ho\llh onl1 one-third • 1...... Fantastic 
CAverns Sprinl hes • hllhlY V81"lable now, and is aPPerent.ly .t.be •relief' 
valve• sprine in the ·v1n1--Fant.aat.ic-Bunee C011Pln. It.a dillCbarae . 

. ranees rro11 almet. not.hina to 50 crs or mare. <Rererencea It, 5) 

Averaae slope or terrain bet.-.n facility and above-cited 11\a"'f'.:8 .._. 
bocb in percent.: 

Elevation of site 1280' 
Elevation of •Airport. sink• 1~' 
Elevation of eat sink 1260' 
Sprlftl elevations 

a> Ritter v.t. 1125' 
b> Willi... 1070' 

· c > Fant.at.le caverns 1010' . 
d ) 8ur'89 1090' 

Averete slope or terrain bet.wen: 
a) Slt.e and Airport. Sink 1M0-12'Q • _a_ • 0.15S 

aeooo• ~· . 
b> Site and e.t. Sink 121Q-12f0 • _&_ • 3.»S · 

600' 600 . 
c> Airport. Slnk .nd. vu11- Stri1111 1ft:107Q • !Ill • 1.m 

. ,...., ,...., 
d> Airport. Sink .... fMt.M\lc Strlns 

· · e> Airport, Sink and a... Strins 

1250-HRP • -1IR • 1 .25S 
. ,...., ,....,., 
1250-IQIQ • 14A • 1. lllS 

1 llOOO . 1 llOOO 
1219-1125 • 1315 • 0.91S ,...., ,...., 



' 

\ 

Is the fac U l ty located el ther . totally or part.tally in S\rface water? 

NO. <Reference 6> 

PACE 7 

Is the r-.c i 1 i ty coq>letely surrounded b)' areas ·. or hilher elevat.ion? 

Yu~ the entire site is internally ctr.lned by alnkhol•. <Ret•eoce8 3~ 
~ • . 6) 
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it-ie clay ·::-·0r.t Jf •re ,opn ::ian of the subsoil 
werages ''"'SS '"an 35 percent 1n piaces ·Side slopes 
"ear ire sw ;:E:r 'T'e'er ct scrie areas esoec1a1lv :re 
side SrCPt.:S c.t s ;i~no 1es nave scarped edc;es and slope 
::it more iran '-l percent. some of these areas have 
::Jedrocw. at a dep'.n of JO to 60 1ncnes Also. s.)me small 
areas are "-tony 

Included .v th this sod 1n mapping and rrak1ng up as 
much as 5 p.::rcerit of mapped areas are Keeno. Creldon. 
3asco;iade ard Pembroke c:oils Small areas of Rock 
Jutcrop are .:;•so included - , .e Creldon and Kee no soils 
ha11e a frag ;:;an and a:e on ndgetcps The shallow 
Gascorace scils are en :he slope breaks. and Rock 
outcrop s D'l slope brec..ks and s1ae slopes of sinkholes 
The Perrtrc1<.e soi s do· riot have chert and are in gently 
slop ng areas 

c ..... /~ ... !::1 '., -J-"r;....,, i' ..Jf ::..· ,Jl)n l..-"ii-lrry _.; 1/ i..,3m. 5 to 14 

2~_ ~i:t1r 1 ~ ...... ":.':'::; \c•2 :r2 .. ...lt?•.:'ease 'fl _-;,err 
,,.'c•r / r" ·r~ ,,...,.t?, ;:.; '7 .. , '""t.! ...:ufY~Otl 

"r;.. '"'S ,ifd ')1..., "n'l ·1 't:t!I 
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This Eldon soil is moderately permeable, runct.t s 
medium. and availabl8 water capacity s low. The shrink
swell pc:ent1al 1s moderate. The response lo soil 
amendments 1s good 

Most areas of this soil are 1n pastureland and hayland. 
The soil 1s suited to grasses. alfalfa or other legumes, 
and small grain forage. It 1s suited to grain crops if 
erosion 1s controlled. The moderately sloping areas of 
this soil are su1te1ble for soybeans, sorghums, or corn 1f 
these crops are grown in rotations that include several 
years of pasture or hay crops. The proper use of crop 
residue and cover crops and green manure crops 1n the 
cror01ng sequence help maintain the organic matter 
content. provide good tilth, and increase available water. 
Terraces. grassed waterways, minimum tillage, and 
farming on the contour help to control erosion and retard 
runott 

Grasses and legumes grown for hay and pasture 
eHect1vely control erosion. Tillage operations should be 
restncted to stand establishment. renovation. and 
reseeding. ~Jew stands need to be seeded early to 
insure good ground cover. Nurse crops of small grain 
help provide cover for seedings late in fall Overgrazing 
pasture reduces the yield of grasses and legumes and 
increases the growth of weeds. Pasture quality, soil 
cond1t1on. and forage production can be improved by 
proper ferttl1zat1on, controlled stocking rates. pasture 
rotation. and timely deferment of grazing. Weedy areas 
should be clipped in June and August Chemical sprays 
help control broad-leaved weeds. 

This soil is SU1ted to bwld1rig site development and to 
some ons1te waste disposal systems 1f proper design 
and 1nstallat1on procedures are used. Factors to be 
considered are slope of more than 8 percent, moderate 
shnnk-swell potential 1n the clayey subsoil. and chert and 
a few stones on the surface Septic tank absorption 
fields should be enlarged to compensate for the 
modE: rat€ permeab11tty 1n this soil. Slope n be modified 
ov c;; ddtng for sewage lagoors. Community sewers 
shoula ~~ used 1f available. Structural damage to 
basement w'1:1c; and foundations of buildings, caused by 
shnnk1ng and swelling 1n this soil. can be prevented 1f the 
basement walls and foundations are properly designed 
and constructed with adequate reinforcement Local 
roads and streets should have swtable base material 
and be properly drained by side d1,L ies ar.d culverts to 
prevent damage from shrinking and swelling and frost 
actton ·Embankments for farm ponds and sewage 
lagoons are very d1fl1cult to pack and seal. Because the 
lfmestone residuum under the soils 1n this unit is thin, 
porous. and transmits wate; fre •ly, farm ponds must be 
properly constructed to insure that water wtll be retained 
( 12) Porosity and permeability of this soil can be 
reduced by use of compaction equipment, an1f1c1al 
sealants. and deflocculating agents. 

This Eldon soil is 1n capability subclass IVs. 

SC-Wilderness cherty silt loam, 2 to 9 percent 
slopes. This deep gently sloping and moderately 
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cultivated row crops rs grown M n1mum :1 lage coupled 
wrth highly spec;al•zed management of row crops small 
gram. anc meadow crops grown rn rota! on also 
effectively control eros on The proper ut1o1zat1on of crop 
residue helps maintain organ.c matter content and good 
!11th and ncreases available water 

Grasses and legumes grown for pasture and hay 
effsctively help to control erosion. Overgrazing pasture. 
ncreases the growth of weeds· and reduces the yield of 
grasses and legumes. Pasture quality and soil condition. 
as well as forage production, can be improved by proper 
stocking. pasture rotation, timely deferment of grazing, 
and fert1lrzat1on according to soil test 

This s01I is suited tc bu1ld1ng site development and to 
most ons1te waste d1spo5c::! systems f proper design and 
rnstallatron procedures are used Moderate shnnk-swell 
potential and moderate permeab1hty are factors to be 
considered 1n design Septic tank absorption f·elds need 
to be enlarged to compensate for the moderate 
permeability. Community sewers should be used 1f 
available. Foundations of buildings and basement walls 
should be designed and constructed with adequate 
reinforcement to prevent structural damage from the 
shrinking and swelling of this soil P-11s soil does not 
have sufk•ent strength to support veh1cuiar traffic, but 
this can be corrected by adding su table base rnatenal. 
Embarkments tor farm ponds or 'akes are d1ff1cult to 
pack and :::.eal. Ponds comr1on '! fail to hold water 
because of seepage or other reasons Deep wells are 
dug n some places. and the water s piped to livestock 
or used for other purposes 

This Newtonia sari is n capab1l1ty subclass le 

28-Pembroke silt loam, 1 to 5 percent slopes. 
This deep gertly sloping well drained sari ·s on the tops 
and sides and rn shght deoressrons of ridges on uplands 
and streal"" terraces lnd1v1d1.,al areas range from about 
10 acres to several hundred acrPs. 

Typically the surface layer rs dark brown silt loam 
about 8 nches thick The subsoil to a depth of about 72 
inches 1s reddish brown and yellowish red. friable silty 
clay loam in the upper part red, mottled, frrm silty clay 
loam rn the middle part; and dark red, very firm cherty 
clay 1n the lower part The surface layer •n er.Jded areas 
or spots is brown or redd.sh brown silty clay loam In 
places. the subsoil ·s cherty 1n the 30- to 40-inch zone 
Also 1n places. the upper 20 inches of the subsoil is silty 
clay Short steep slopes or terrace escarpments ad1acent 
to flood plains and other s1ope breaks ha11e gradient of 
more than 5 percert 

Included with this soil 1n mapping and making up 10 
percent of mapped areas are Creldon and Eldon soils. 
These soils are on positions s,rrnlar to those of the 
Pembroke soils. The Creldon soils have a frag1pan. 
Eldon soils are cherty and steeper 

This Pembroke soil s moderately permeable. runoff is 
medium and available water capacity s high The shnnk
s .... ell potential at a depth of more than 30 to 50 inches 

5011 su{\/ey 

is moderate. The response to soi arnendrients is very 
good 

Most areas of thrs soil are 1n cropland and 
pastureland A large acreage is used for dwellings or 
other urban development. Moderate suscept1b1hty to 
erosion is a concern of management 1f this soil is used 
for cultivated crops. If row crops dominate the crop 
suquence. grassed waterways and f e'd terraces are 
commonly used to help control erosion. In rotations that 
include small grain and meadow. minimum tillage 
combined with other highly specialized management 
practices effectively control erosion. The proper use of 
residue helps ma1nta1n good tilth and increase available 
water. 

Grasses and legumes grown for hay and pasture 
effectively and economically help to control erosion 
Overgrazing increases the growth of weeds, reduces the 
yield of grasses and legumes, and increases surface 
runoff. Proper stocking rates, pasture rotation. and the 
~;mely deferment of grazing along with fer11lizat1on as 
needed improve pasture quality and forage production 

This soil 1s suited to trees The trees can be grown for 
building matenal. fuel, shade. landscaping. or other uses. 
Both hardwoods and conifers thn11e, and concerns 1n 
management are few and easy to remedy 

Th1s soil is suited to building site development and to 
most ons1te waste disposal systems f proper design ard 
1nstallatton procedures are used Moderate shnnk-sweli 
potential at a depth of 30 to 40 nches is the main factor 
to be considered 1n the design of buddings Community 
sewers should be used f available Foundations of 
buildings and basement walls should be designed and 
constructed with adequate reinforcement to prevent 
structural damage caused by shnnkmg and swelling of 
this soil This soil does not have sufficient strength to 
support 11eh1cular traffic. but this can be Jvercome by 
adding suitable base matenal Embankments for farm 
ponds or lakes are difficult to pack and seal Ponds 
commonly fall to hold water because of seepage or 
other reasons Deep wells are dug rn places. and the 
water rs piped to livestock or used for other purposes 

This Pembroke soil 1s in capability subclass lie and 
woodland swtab1ilty subclass 3o 

30-Eldon cherty silt loam, 5 to 14 percent slopes. 
This deep moderately sloping and strongly sloping, well 
drained sari is on the convex sides and the tops of 
ridges on uplands lnd1v1dual areas range from about 10 
acres to .100 acres or more Many areas have a few to 
numerous sinkholes. and some areas have a few stones 
on the surface. 

Typically. the surface layer rs dark brown cherty silt 
loam about 1 O inches thick (fig 10) The subsoil to a 
depth of about 72 inches is redrnsh br0wn. triable and 
firm very cherty silty clay loam in !he upper part. dark 
red. firm very cherty silty clay in the middle part, and 
dusky red. very firm clay 1n the lower part In places. the 
~urface lav9r is less than 6 1nch1:?s th ck, or 1t is brown. 
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